Effects of inhaled nitric oxide on pulmonary hemodynamics and gas exchange in an ovine model of ARDS.
Inhaling low concentrations of nitric oxide (NO) gas causes selective pulmonary vasodilation of ventilated lung regions. NO activates soluble guanylate cyclase, increasing guanosine 3',5'-cyclic monophosphate (cGMP). Inhibition of NO synthesis enhances hypoxic pulmonary vasoconstriction. Therefore we examined independent and combined effects of NO inhalation and infusion of NG-nitro-L-arginine methyl ester (L-NAME), an NO synthesis inhibitor, on pulmonary vascular pressure-flow relationships, gas exchange, and plasma cGMP levels in anesthetized and mechanically ventilated sheep with acute lung injury induced by bilateral lavage. After lavage, inhaling 60 ppm by volume of NO decreased pulmonary arterial pressure (PAP) and resistance without any systemic hemodynamic effects, increased arterial PO2, and decreased venous admixture (Qva/QT; all P < 0.05) without altering cardiac output (QT), mixed venous PO2, or O2 uptake, major determinants of intrapulmonary shunt. During NO inhalation, PAP-left atrial pressure gradient (PAP-LAP) and Qva/QT were reduced (both P < 0.05) independently of QT, which was varied mechanically. L-NAME infusion produced systemic and pulmonary vasoconstriction and increased PAP-LAP gradient across the entire range of QT, whereas Qva/QT, was not changed. NO inhalation after L-NAME infusion produced pulmonary vasodilation and decreased Qva/QT to the same degree as NO inhalation alone. Five to 10 min after inhalation of 60 ppm NO, before and after L-NAME infusion, arterial plasma cGMP levels were increased by 80% (both P < 0.05). With NO breathing after L-NAME, we measured a consistent transpulmonary cGMP arteriovenous gradient [31 +/- 8 and 33 +/- 7 (SE) pmol/ml at 5 and 10 min, respectively; both P < 0.05]. NO inhalation before or after L-NAME administration in this acute lung injury model reduced Qva/QT, most likely by increasing cGMP concentration in ventilated lung regions and causing selective pulmonary vasodilation.